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(57)Abstract: 

PROBLEM TO BE SOLVED: To effectively and safely carry out the cleaning of environment such as the removal 
of a malodor, the decomposition and removal of a harmful material or contaminant in air or the treatment of waste 
water by coating the surface of a substrate whose surface is made of titanium dioxide with a porous calcium 
phosphate film. 

SOLUTION: Water and nitric acid are added to titanium tetraisopropoxide to prepare a transparent titanium 
dioxide sol and granular alumina as a carrier is dip-coated with the sol and fired at 550°C These processes are 
repeated three times to form a substrate surface-coated with a titanium dioxide film. The surface of the 
substrate is then coated with a porous calcium phosphate film. The resultant environment cleaning material 
enables the cleaning of environment such as the removal of a malodor, the decomposition and removal of a 
harmful material or contaminant in air, the treatment of waste water, the purification of water or antibacterial and 
antimold treatment in an effective, profitable and safe manner. 
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4.2DM, mo, 1 " 1.0*1. S0k ,_ 0.5Wlfflj«f. pH 
7. 4«>ABStflBO. «04>(C±l2Stt<rA<l, 5 
0'CC3 umtmotc Cfticj; Qff^tifcBVttftM 1 
f4«fi^cc^ »-c AttS^BBBBB tft ^ feJS*, * 
1B*3Wllt©*Kr < ^ ^ h f Bt>t»f t » fe„ 

[ 0 0 6 0 ] Sfc. ±GBB#ft(sm€JSC<f . x# y 
"A09B«tT?fc. rtttofe, 3 0 0 0 p m®x* ✓ 
->l>*$$ 1 5fl» ! «rBB^?XKJRV(CA«Vc», ± 
GSB»(ttm 2 c t/^n . 5 0 0 W©*-b y > 7 > 7 

BRt^x»a?h y?5t^^fslJtEl/A:iisa. 0« 

[0 06 1 ] CBBAl 0) *5s?Yy7t*^YVL 
j. $ y - AJlcf h U J- ^ / - .'U 7 5 ^ t ?«iD Of il^ V 
•/*B*BBU . «B^(C <(: »J ^?L!S ^7 ^<9RB(CB 
ft? * >B« f Bttt fife, fft to fe. 
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ft U "CftaJ b "c„ £ 0 r C ©fHftft 4 @S *J iST C t K. 

lagrtefffc. @ fenfcgttxjBQRMk?* >Kc# 9 i 
1Sia=&XSglEjiJT«<:j: ri}S-<.ft:!|tm. 7 7 * — fe' l o 0 

1 0 0 6 2] 3£ft',1*ig£ I, IT. NaCl, NaHCO. . K 

O. K,HPft-3HO. MqCVSHQ. CaCl» £, fcbSQ, H 
a. (ptGKMMt £, 9!S*±*Wf»r, Ma' 147to 
M. ICSmM, Ca" 5.5nML Ma" 1.5*1. d' 147WM. HCO 

4,M1> WO, 8 " 1.03*1. SO,' - O.SnM SUST?. PH 10 
7. 4©*?&g£:s9gl/. %<J>$t,C±id£tt&\tl, 5 

Htt?-K-?i*-c ^im^nttmust tt ^ reft* . s# 

[0063] cm^mtnnm^-z, ;w-t- 
>) - ~> ?3tz-m\'i>mmt L,xiz<&m 

8*1. iftT* J ?>±fi{*i1*!l/TBS31g4;-tt-5T:i^ h 'J £ 
oa^" >©#8? &it -7 fc . f sb*> . 1 5 P p 
ft© h U i? D a j.* >©*2g$3 m 1 A 

ssns ^ 'j ?oc j-^^^sft'&^^a^ h 

jfiSS#0 p pffiK:t$4>t./cc»fc. 
1 0 0 6 4] C$feW l l D h y ■< yrfc** 

c m©? « -A-fe ? 5 ? £ x <ttAfifl|5 m 1 /% > * 30 

±B*/JHft(ciR«, fl>7< 0 ill «±tf fcm, 

* * (C 6 5 0 "CCWlft ic $ -cAVMa U ***** * C £ 

»>M^JUH&«:Xiilil»ricJ:o , CH^»:ttJR. 77 

[ 0 0 6 5 ] ftftU*tt& Of. Nad, NaHCO., K 

0. K,HPO>-3ftO, MqCU-oUd CaCl t £, NatSO,, H 
a (OtGty.Cttt i, 3RB*t*fl(,»r, Ma* 14?m 
M. IC&tM, Ca" 7.5nM. Mqf ' 1.5*1 d" 147WH. HOD 
..' 4.2WH, 1,0*1. 5Q, ! " O.SlM&J&T. pH 40 

7. 4©*?gig£pg<.,. *4>$K±&£$t£Xiv 5 
0 *C C5 BHftHUfc. C ftKj: »J fffcnfcft&Mtffct* 

[ o 0 6 6] ±iais«^fkW4^i>T. mm y 

. lOppo ©*ft©-' < * ^ * >©*Sift 5 0 m ! * 
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<a*COt£J5t-7*CC»fc. 

[ 0 0 6 7] C^fe« 1 2 3 3Sftl*fcigi L/f, Nad. Na 
HDQ.. MCI. K»Wa»3Ha M0Cl,-6Ha Caa 2 i, Na 
jSft. HC1, (CftCMX-CNHi i, ^S*i.*^>'C, Na 
' 142i*l , IC 5iKt-l Ca" 2. Satt btf ' l.StM, CT 14 
7.a*«. HCQ. ' 4.2MM. HPOt 4 " IjiIM. SO,'" 0.5BftHiSE 
T. pH7. 4<D*m&$mi,fc. -et/T, C©Mft', 
#:sg©*?g?S2 0 m 1 K.. WttV 1 a n»©7 

0 £ft S Hi fc» . 6 0 'C-C 2 4 Hfffflftg? 4 C t ic J: 

[ 0 0 6 8] ±iawiHWkttW*t w d > {g^^ig) 

lB83(./?c„ «©^, 4tfi4M<B7"*4 h-C5t>n 

A. 7* * — fe'SKffc > «: -C-©S S ifS ♦) j^-Cttffi 

[ 0 0 6 9] C^fefl ! 3 3 mXW&t U-C, Nad, Ma 
HjQ.. Kd. KjWa^atO. M0CL-5HO, Cad 4 i. Ma 

2 50,. Hd. (atcH).cnn i. N 

a* 142UW IC 5i*ft-I Ca" 50*1 Wrf* l.Snftl CT 147. 
8WM, MOO," 4.2i*l. HRV' 81*1. 50, i- 0.5«*HM 
V. pH7. 4«D*«KK«ntl/A:. -ei/TT. CCOftd 
#sg©*?£?f£2 0 m ! cc. S#± l/ > C©^Si?j4 0 n in 
©7 0%77i?--b:S!/3 0%^*^§S©Kffc^ 
^5g^»Ii^. i@§?JScc:^D^ti{$€A:fS. 6 0*CT'2 

•t©*ffl«»ttft-W!)*Bl7^*-{ h-CS^n 
1 0 0 7 0 ] ±.Sffi%imtTffl&# L» xAf iUCCMIQ ii 

•S3 6 u 9 ^©snsasfSK, ±s«i6(cj:t)tft«sn 

fe 1 0 c m6©# U Xa5-M/- r a^ia^i 
b'C7t h 7^^fc K ! 0 0 p p mZ&Sil&XMkU, 
*B*iSftS»«#«'CV»*3 0 0 wCE>+Hs y > ^ >7 - 

■b K7^rb K©?*ft«r^^i7p-7 h ^^7T?IS^it t 



-«> I e» .r^'t^. L" sr. 2.4k cair ) -i- t ^ 
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©AfftrlMJill/fctt*. 7^- ^-Hz'SKffc^ 

dL< Rttffci/fecwcai,. JJ3flgjlWf ttffl*ftj|ii,fi: 
[ o 071] csmh 1 4 j mxm&t 1>T, wn, m 

HOC?.. KCl, KiUCmOftO. MHC1,-6H0, CaCU 4, Ma 

,50,. MCI, (CHOH^On 4, 3$9*i*Jfli» , e. N 

a* WCfoiM, K* 2W Ca J * 50*4, Mcf' 50*1. CV 2 

QGlKM. HCOr 3CHM, HPOt'" 2»iM. SCt'" 2»*lias£-C, 10 

pH7. AWki&fc&ml&btc, •eoc, C©ffif]2tt?£ 
©*8$2 0 0 ffi ! (C, G££ffi°rbtcffitm 0 0 n 
m©7* * -*SBMfc* * >tt*5 8 &f%cc 
J:9$M&3lifc«, 6 0*C-C8BNBftBL»fc. ClUCJ: 

**fr *mimmmw>*vit><*'< vxm 
[ o 072] iKBmHtnm*** y 77-**- 

{-© S S«t *J iiA,TC-fl^ L fc*S£CCi*. 

i» - sk* - r jwwt 1/ x b < m x a fcotc » 

[ 0 0 7 3] C*ttM 1 5 3 &m«fcg4 l,r. NaCl, Ma 

hoo.. kci, & wet* at a itcii-ata oci 2 4, Ma 

,50,. HCl, (CH.CH>..CNft 4. jSe*i.4^V»'C, N 30 
a' 12QasW IC IrtM, Ca" l.SiM, &W ' O.StM, CV 80tn 
M, HCDj" 0.5fliM, HKV" 2nM. 50, i_ O-lwHSfifiTC, p 
H7. 4©*8«*S»l<fc. *l/C. C ©&«!(*$© 
*?§ig2 0 0 fflKC tt£tt)5 0 0 nm©rf>— tfa 
©It ? * 5 t' * JJB* . J; «j »»3 fc 

ft 3 5*CT'3iHHftBl,fc. cnK«fcO»&ftfc£* 

rwkm4&^©&ffi& 9«r«mm-cfius i<* 4 c 

TVfoftTi'fc. 

[ 0 0 7 4] ±iamttttMtt?£:il< 'J 7 C f U>CC 40 

fe. Csltefl l 3 ) 4H$itc, tMstc « 1 0 

c m fc©i— h An, SJUW4 1'C y 

-£*B4 0 p pm*ffi«BT?«Al/. 6 

ztfzawb y?-7x^tctc*>. 4v-%¥m> 

££t* !ppa» WTKIftl' t/C*H> . 7 ^ j? --fe'HHffc 
?*>£■€-©£ S ifS j&A,?ttJS l/fcifrS-4 HttOttA 



[ 0 0 7 5 ] 
HOC* . KCI, 
,5ft. HCl, 
a' 147W, IC 

DM. 

X. 
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C^ife«i 6 3l5ft',i$«4L,r, Nad, Ma 
KzWVatO. MaCli-atQ CaO, 4, Ma 
CaiOH)jOH 4, ^.S ; 'k4«r^<,»'C, *l 
5nftl Of' 7. SUM, Mcf 1.5WH Cl" 147 
HXs" 4,21*1 HP3,'- l.om, SO,*' 0.5WtEfl% 
PH7. 4©*?gfS=£H»(./fc. «t,T, COlR« 
2 0 0 m I K. iR«rffi^3-&fe&f*^7 0 
0 ft m©7^ $-VMmik?$ 5 tr «r*Q^. . 
m «fc *j 5 tf fcft , 3 5 TCT? 3 ilFSBtg Gfc. C n 

-'^ 4 1- 4©s&s»T'«fonr^fc. 

[ 0 0 7 6] lBmjMfcW|fift>l<tl 1/ 

7 -f 3 >4WC 2 4 B$fe1HgiiS L/ . ft htltc&& 1 ffl 
! =£ ±saf - h ©±td 2 30»BIHT L' . *©±«c > > 7 1* 
2 0 W©fit3fcjtT©jfc«r S-c «US* ?E> 

*q^. -cis 4 * u i as i *a ♦) m o , 

SK«fct?^aa»«:»el/fc. *©IS», 9 9. 9%W 

±©a*^^ c-4a «i , asffi^r ^ * - *afflwk 9- $ > 
tbm&mztotc. &tc, cti&m.*)&bxm-x\&zm^ 

•i^fftJ^O^^tCtk^, ^51 &|&4>*ft3Pft&n 

C**#ll7 3»U(W[il/r, NaCl, Ma 
K I WO,«3ftO. MaCh ata Caa 2 4, Ma 
(OtOWiCMt t, ^.S'k4*^»C, N 
5nftl, Ca" 7,SpW 1.5mM. Cl" 147 
nW. HDR.- 4,2(*l HPO,'" 5W«, SOd*" 0, 5i«IM J3s£"C', 
pH7. 4<Dik%$L&mmLtc 0 -eb'C, C©SfK0:?S 
©*^?S2 0 0 m ! cc. ftf*£35 0 0 «un©r't Jr— & 
SSilt* * 5 tr *»*, Ra^igic J: *J %&2Mt<: 

ft. 5o*cr-3 0fSBJcgU7t„ cn^^^ft^nfe^ 
xmt>nxt,>tc. 

1 0 0 7 8] ±IMftf bHtttt-T-t »J 2 
Oii*, •y-l'KiWUt. ^"TiC-NOx©^^* 
^riS'sA:. iTStfrfe, tms«l 3D 4IWC 1 0 c 
m ft ©S/- r 5:«E3SS(<: An, 5 P p m© N 0 x £il 

mwcmxu. 6mm&<D&&&i7z ?d?h^?7t- 
P^"c„ -t-©^. NOx©?*atliaa'Ooc«^L,-c*} 
♦j . 7 * $ — fe-sgKft ^* * >*<-©£ $!fi*i i^'Cttn 
o/c»8^ 4 Htte nox ©r^*^m^ft 6nfc. s ?c. 



[ 0 0 7 7] 
HOC*. KCl, 

i 147W IC 



http://ww4.ipdljpo.gojp/tjcontenttras.ipdl?N0000=21&N0400=image/^^ 5/25/2004 



Page 1 of 1 



(9) 

15 

[ 0 0 7 9] C^fctfl 1 8 ) MaCl, NaHCD, . KCl. K. H 
TO.-3HCK M3CV6H,0, Cad, £, Na»SQ,, KCl. (Cft 
0H)jCNft £, WM^t^m'X. Na' 142iiftl K* 5m 
M. Ca" 5.5iiiML Mtf'l.Siftl. CT 147sM. HGV 4.2m 
M. HRV" SnM. SV" 0.5uft1 ffle£t?p H 7 . 4©3gtfl2 
ttttfcM&Cfc. ZUX. C©!S«41*sg(O*?gS£0 0 
mlK, ^S^l. 2tfm©.'U7 t .=-*Afef#©7+$r- 
WW t * * > ^ 5 (r ®t«cc X «J #8* S -tt 

l o o 8 0]* fc. ±aa»^fMttitt* *7 » swv 

cc^tJiA^, S'-KC^L-T, ^^©SOxCE??* 
Wti^fc. 1tfto*. C&ftMi 3) £BMte, i 
0 c mft©*'- h ftSffl^BKAn. 5 P P in© S O x 
*tt«B"CW A 0 , 6 tin ftojl&f: #x ? p -? h y 5 
*©tt*, sox«9ji£&i?B0KKi>i/ 
r d . r-rz- asm t ? * > ©s * $ d ii^r- 

^l/fe«^4B«W>S0x<0»*ai|b»»6Wc. * 20 

fc. cn*«o«or»Att«^fcti*, ri-*-a 

^- j*J8iS©W$*«#&ftfc. 
[ 0 0 8 1] CfK*60* 19 3 h 7^ h KCC 

fpk** h y x jf y-.'Ur s >i7ki=£SsiDO 
tranft •/ a« «M1 0 . am* « £ o sfctts' y * i-ju 
©SfiKBtft? f ? v^LrHtttJfMXO 

fc. Tfttofc. Afi'/iKtia, ftg*55 mm©SlM* 
*>y {fctHSSM 5 Oji' /g ) ©staKSTF 

oox©ift«<c$ , C'AojSi»ffii/t'jftfiSLfe. *i/c, c 

tt£ 30SSO if t/TSWf y * i^l<©&®A*H{k? * > 
B-cBtonfcJbsaSfcteJisai/fc. ±sasttsEfi©etffc 
* a? ^©^nisii 4 x man? tc j: -> -a** & & c * , 
r+>— 1 0 o«-c*r>fc. 

[0082] »m*8±b'C. Nad, NaHOR., K 
O. K,HF0r3fta MqCVoUG, CaCl 8 i, MajSC*, H 
a. (OtC^.CNM, i, lg*i*ffl(,»T, Ma* U7to 
M, K'SaH Ca i( 7.5wK Ktf ' 1.5*1 Cl~ 147mW. HCO 
." 4.2MS, rtFtV" 1,0*1 50,'" 0.5nW 2fi^t\ pH 40 

7. 4©*&tt£atli/fc. -c-ur. comjte&ofr 
jSsgfcuaSttSAn, 5 o*cr'3asiicSL/fc. cn 

^ t ©8£ft m bn-c i j fc. 

[ 0 0 8 3] CCC^^bm4©WiSB;0'taA*C551!l»«r 
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to 08 4] r*>mr\-*f¥K. 
m**$ ^ yi*/-jur s >£*4taajBu 
■cawft yn <./ . iiT^«: * 0 aws/ y * y a 

fc. TOrto*. Ua'/juat^Jt KBffp5 mo(E)»tK 
>>y *{t'jU (tfc^®fS4 5 Om' /g ) ©scSKiiT 

i/. *#«f?fttj»ii/-c*:*ibfc». ^m*>^^^cc:6 

n=& 3@^« m uratti' y ^7 ^^©SB^BMt ? * > 
et?Ht>nfc±Baattt*»*i/fc. ±extt*B«Daiffc 

* * >£4>&affi££X flIBfcrK J: o 'CP^ fc £ C 6 . 
Ti- jf— b'l 0 O^TMiofc,, 
[ 0 0 8 5 ] 9HUI«S£ Or. NCI, teHO., , K 
C. K»HPQ,-3H ! a MqCl»-6HO, CaCl, i, teSG,, H 

a. (Oi.chO.ati i, iRB*£*S«f» , C, Ma' mthi 

(-1 K* SaWL Gx" 7.5mH Mqf' 1,5*1. O" 147nftl. HCO 
.- 4.M«. t*Cn i_ 1.0*1. 50, ! " O.Ml£^r-. pH 
7. 4©*=&g£SB§S<.,fc, C-^r. C©SSft{f*2g©* 

5S5gK±ss«5:An. so'cr-ssrstegi/fc, cn 
*ttf -jfctt*. 'e©Siai*s^^LS©'ksr- , ^^? -r r i 

c o 0 8 6] s fc. ±iastg^fb#a©KMacJ t Si*o f 
(XttfH 1 3 ) tm&o-frmcfMm^ic. -e© 

9 9. 9W.±©a;}.^l?i3 5, m\tfH>B 
0>»Z&& t/fcHt4cctb^ . 5 <S© jftMK^f^m^ 
i§6*ifc„ 
[ 0 0 8 7 ] 

abcs^fflc-gsfk? * >tcjb*HBstsn*fcif!>, y 
f# ^ -c i » * tub . m.m utcm&itomz is^amnm «c 

J: ^ *CWI*^a»«K»lf , C i 3»C * 

[0 08 8 ] btdfi-,xM*.\£> m&+tSMV». NO 
x. SOx©«fc9ft, £A4>K9&r&W#4m©9ft 

ik^©^r^*, tfe*«5ii^^fg, ?fn©f*ih, 

ta§iB:0'K^f . MRSA^t tic J: ^ ^liS^i§jhw 
i'. i5^©^ib^fe©-c^ar-*)4. u^*>, ±|g^ffc 

a>o££-c*> o . SflST#iite^mxiicc «>fiti 4 fc 
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n £<o&mc®m & c i k x o . a saa©^^© 



4«W 1 0-244 1 66 
18 

tO 09 0] 2 ^WtCt&StS^ffet^i*. 8 



C71)ttHA 597039869 

Cra)«B*J* «* S * * 



<72)S«# SF ft W 

3*llAS£Bifi«JUZ¥fa#J± 1 T@70# 

(72)5WJ# « & m *. 

tt!»l|f|UI|BJrtMS^24«tt 
(72)5SB# « ft A3 t 
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